To determine the apicultural value of Daniellia oliveri, Delonix regia, Hymenocardia acida and Terminalia mantaly, the foraging activity of the honey bee, Apis mellifera adansonii was studied on flowers in the area of A. m. adansonii workers that visited flowers of a given plant species once generally remained with this nectar and/or pollen sources throughout the observation period. Thus Da. oliveri, De. regia, H. acida and T. mantaly could be cultivated and protected to increase honey production. Each of the four plant species could enable beekeepers to increase their pollen production as a hive product. On each plant species, A. m. adansonii workers carried pollen from one flower to another and can thus be considered as pollinators.
INTRODUCTION
The basic foods of each honey bee colony are nectar and pollen (Crane, 1999; Weidenmüller and Tautz, 2002, Jha and Vandermeer, 2009) . Nectar is transformed into honey. Pollen and honey are store in the hive for future use. These substances have been exploited by humans for thousands of years (Crane, 1999) . Honey and pollen production mainly depends on the abundance of some plant species and their attractiveness to honey bees (Williams and Carreck, 1994; Afik et al., 2006) . Thus sustainable beekeeping in a given region requires a detailed knowledge of the apicultural value of the plant species that grow in the environment of the hives (Morton, 1964; Bakenga et al., 2000; Leven et al., 2005; Paterson, 2006) . Before this study, there was a dearth of literature on the relationship between the honey bee and many plant species in Cameroon. Nevertheless, in the country, owing to increasing demand for hive products such as honey and pollen, beekeeping needs to be developed. The highest quantities of honey consumed or marketed in Cameroon came from the Adamawa Region which has a climate particularly favourable to the proliferation of bees (INADES, 2000) , though production in this region is generally considered to be very low as in the whole Africa in general (Dietemann et al., 2009 
Evaluation of the apicultural value of different plant species
The apicultural value of each plant studied was evaluated using data on the flowering intensity and the degree of attraction of A. m. adansonii worker to their nectar and pollen (Guerriat, 1996; Tchuenguem Fohouo et al., 2004 , 2007 , 2008a , 2008b , 2009a , 2009b .
Evaluation of the influence of Apis mellifera adansonii on pollination
To measure the ability of A. m. adansonii to act as pollinator of each plant species, visits during which the honey bee came into contact with the stigma were counted together with the registration of the duration of the flower visits (Jacob-Remacle, 1989; Freitas, 1997) .
Data analysis
Data were subjected to descriptive statistics, correlation coefficient (r) for the evaluation of the association between two variables, Student's t-test for the comparison of means of two samples using Microsoft Excel software. Values are given as means ± standard deviation (SD).
RESULTS

Apis mellifera adansonii foraging activity on flowers Floral products harvested, intensity and frequency of collection of different products
The identity of the foods harvested by A. m. adansonii workers on flowers of each investigated plant species as well as the intensity and frequency of the collection of different foods are shown in Tables 3 and 4. The main results are as follows: (a) on flowers of each plant species, A. m. adansonii workers collect nectar and pollen; (b) in general, the intensity (very low, low, high, very high) of nectar or pollen collection varies with plant species and time; (c) the harvesting frequency of nectar (percentage of the number of days where collection of nectar was observed, compared with the number of investigation days) varied from 32.29% in De. regia to 100% in Da. oliveri, and (d) the harvesting frequency of pollen varied from 25% in H. acida to 100% in each of the other three plant species (Table 3 ). The type of substance harvested from flowers (i.e. nectar or pollen) by A. m. adansonii on a given plant species varied with hourly brackets (Table 4) .
Density of foragers
The Table 5 ).
Duration of visits per flower
In general, (a) the mean duration of a flower visit varied with plant species and for a given plant species with the type of floral product collected, and (b) the mean duration of a visit per flower did not vary significantly from year to year (Table 6) .
The difference between the mean duration of a flower visit for nectar collection and that for pollen collection was highly significant in Da. oliveri (2001/2002 
Influence of neighbouring flora
During the observation periods of each of the plant species under investigation, flowers of many other plant species growing in the study area were visited by A. m. adansonii workers, for nectar or pollen.
During one foraging trip, an individual bee foraging on a given plant species scarcely visited another plant species, and for each plant species studied, not more than three observations of such behaviour was recorded during the entire study period. In addition, the analysis of the pollen loads collected from the pollen baskets of worker bees showed that, the percentage of foreign pollen varied from 0.13% in De. regia and H. acida to 0.87% in Da. oliveri (Table 7) .
Apicultural value of the plant species
During the observation period, we recorded distinct levels of activity of A. m. adansonii workers on the flowers of four plant species. In particular, there was a high density of workers per tree, good nectar collection on all plant species, high pollen collection on L. kerstingii and V. amygdalina, and continuous flowering in all the four studied plant species.
Moreover, in the dry season, which is the main period of honey flow, individual tree of each of the four investigated plant species could produce more than 20,000 flowers. Based on these data, the plant species studied can be classified based on their apicultural value as follows: (a) 
Impact of Apis mellifera adansonii activity on pollination of the plant species
During the collection of pollen or nectar on the flowers of the four studied plant species, foragers regularly contacted anthers and carried pollen. With this pollen, they flew frequently from flower to flower. The percentage of the total number of visits during which worker bees came into contact with the stigma of the visited flower was 100% in L. kerstingii, 100% in E. sigmoidea, 84.58% in C. nigricans and 88.65% in V. amygdalina during the 2001-2003 investigation period (Table 9) . The collection of Da. oliveri nectar has also been observed in West Africa (Villières, 1987) . The collection of pollen of Da. oliveri (Tchuenguem Fohouo et al., 1997) by A. m. adansonii have also been observed during previous investigations in the same area of the Adamawa Region of Cameroon. In addition, in the later study, the authors also recorded collection of pollen of T. mantaly in the same locality. On H. acida, only the collection of nectar has been observed in Gabon (Villières, 1987) . 
